were superimposed in order to get an impression of the form of the ventricular septum. Angiocardiograms of the diastolic and systolic phases were evaluated separately. All electrocardiographic, phonocardiographic, and mechanocardiographic studies were performed either on direct writing-or photo-multichannel-recorders. All channels were tested thoroughly for coincidence.
The anatomical structures of the ventricles, and especially the ventricular septum, are characterized by an irregular hypertrophy. Patients with a predominantly circumscribed hypertrophy of the ventricular septum exhibit pathological Q waves in their chest leads, whereas those with a predominantly diffuse septal hypertrophy show delta waves in the chest leads. A loss ofventricular compliance is a common finding. Patients with localized hypertrophy have a shorter relaxation period than those with a diffuse hypertrophy. Delta waves and pathological Q waves represent local pre-excitation in these patients.
Irregular hypertrophic cardiomyopathy, a term we proposed for obstructive cardiomyopathy (Harmjanz et al., I967b) , is still a poorly understood disease of the heart muscle, though it has been studied for more than I0 years.
The results of different authors (Braunwald et al., 1964; Menges, Brandenburg, and Brown, I96I; Gorlin et al., I964) were superimposed in order to get an impression of the form of the ventricular septum. Angiocardiograms of the diastolic and systolic phases were evaluated separately. All electrocardiographic, phonocardiographic, and mechanocardiographic studies were performed either on direct writing-or photo-multichannel-recorders. All channels were tested thoroughly for coincidence. Group I Predominantly circumscribed hypertrophy was assumed when the left ventricle showed an indentation on the lower margin in diastole and more obviously in systole. This indentation has the form of a semicircle, its zenith lying at half the distance from the apex to the aortic valve area. The longitudinal axis of the ventricles is broken by the circumscribed hypertrophy of the septum. Half shadows distal and proximal from the zenith give the left ventricle the form of a corkscrew (Fig. 2, Case i) . The apex of the left ventricle appears to be neither deformed nor shifted. The left margin of the right ventricle is shifted to the right and exhibits, in some cases, a concave left border like a half-moon. The apex is well preserved and not or a little shifted to the right. The crucial point of circumscribed hypertrophy of the ventricular septum is that the hypertrophy is localized in the middle of the ventricular septum and does not affect the position of the apexes of both ventricles in diastole (Fig. i , Cases I, 2, and 3). In systole a gap between the left and the right ventricle becomes apparent. This gap is formed by the predominantly localized hypertrophy of the ventricular septum.
Results

Haemodynamics
Group II Predominantly diffuse hypertrophy of the ventricular septum was assumed when the apexes of both ventricles did not lie close together in the anteroposterior plane in diastole.
Subgroup IIa In some patients the form of the left ventricle in diastole is that of a cone. The longitudinal axis is straight. The more the left ventricle had this form the thicker the septum appeared to be in the apical region (Fig. I, Cases 4, 5, 6, 7, and 8) . In systole the left ventricle in the 2 patients (Cases 7 * and 8) seems to be grossly deformed and the cavities are divided into several compartments.
Subgroup IIb In some patients (Cases 9, I0, i i, and I2) the left ventricular longitudinal axis is broken as it is in cases with localized hypertrophy of the ventricular septum, but the apexes of both ventricles lie remote from one another even in diastole. In one patient (Case I3) the deformation of the left ventricular cavity was so much advanced that no classification into these two subgroups was possible.
The right ventricle forms the counterpart. The left border of the right ventricle is shifted to the right. The outlines give little information as to the problem of localized or diffuse hypertrophy of the ventricular septum.
The crucial point of predominantly diffuse hypertrophy of the ventricular septum is that the septum separates widely the apexes of both ventricles in diastole. In systole in mild cases (Cases 4, 5, and 6) the left ventricle becomes more a cone than in diastole. In severe cases (Cases 7 and 8) the partition of the left ventricle into many compartments becomes apparent. Two patients (Cases I0 and Ii) have a broken longitudinal axis; a third (Case I2) shows the same effect. In 2 patients (Cases 9 and I2) the development of multiple compartments is not striking. In systole i patient (Case I3) shows an exaggeration of the severe deformation of the left ventricular shape.
Electrocardiograms All patients were in sinus rhythm. The PR interval was prolonged (>0o2 sec) in 4cases and shorter thano I3 sec in i case. The PR interval in the other 20 patients was within the normal range. In 4 patients the QRS time exceeded o0io sec. One of these had a tracing similar to a left bundle-branch block. In 9 patients the electrocardiograms fulfilled the criteria for left ventricular hypertrophy (SVI + RV5 = 3X5 mV). Signs of right ventricular hypertrophy (RVi + RV5 = I05 mV) were found in 12 cases. In 5 cases there were signs of biventricular hypertrophy (Table ) . Pathological Q waves in chest leads V3-V7 were found in I0 cases. The T waves in these leads were upright in all cases. Delta waves were found in chest leads within V4-V7 in 6 patients; 5 more patients had delta waves in other leads. The T waves of QRS complexes beginning with a delta wave were inverted in all cases. Q waves and delta waves corresponded in the frontal plane in 2 cases ( Fig. 2 and Table, Case i; Table, Case 3), and the horizontal plane in i case ( Fig. 3 and Table, Case 9). The initial vector in an oesophagus lead was found to correspond with the initial vector of the opposite chest lead; this means a pathological Q wave in a chest lead corresponded to a delta wave in an oeso- Though the initial deflection of the ventricular complex occurs normally coincidentally in the various chest leads, this was not found in some patients with irregular hypertrophic cardiomyopathy. In I patient (Case i) (Fig. 2) This was also found in another patient (Case 2) where Q V3 and r E 30 preceded RVI. In Case 8 (Fig. 4) delta waves in V3-V4 preceded the initial deflection of Vi, V6, and the oesophageal leads. In Case 9 delta waves were present in all chest leads (Fig. 3) . Case I3 exhibits a peculiar slurring R ascent up to the peak of R, which may be a variant of delta wave.
Mechanocardiographic results The isovolumetric relaxation period (IRP) taken from the apex cardiogram was prolonged in 2i out of 25 cases (Fig. 5, Table) . The Patients with delta waves in chest leads V4-V7 (Cases 5, 7, 8, 9 , ii, and I3) have a conspicuous prolongation of the isovolumetric relaxation period (Fig. 6) Beside the high intramural pressure in systole the loss in compliance may be of equal importance for the function of this disabled myocardium.
After finding that circumscribed hypertrophy was connected with pathological Q waves we tried to give graphically an explanation for the unique pattern (Fig. 7) The graphical derivation was performed with a V6 pattern of a patient with a delta wave in this lead (Fig. 8) As we could show local pre-excitation, a focal block does not seem to be the cause of a delta wave in irregular hypertrophic cardiomyopathy (Coyne, I968) . Our patient (Case 12) with a left bundle-branch-block pattern may represent a diffuse pre-excitation.
Further studies with His bundle recordings should be done to show that the conduction in the AV node is unaltered in these patients.
Following the finding of Snellen our conclusion is that the hypertrophic myocardium in this special cardiomyopathy has a higher conductivity causing pre-excitation of the hypertrophic area. The representatives of that pre-excitation are the Q waves and delta waves.
